Polyamine regulating protein antizyme binds to ATP citrate lyase to accelerate acetyl-CoA production in cancer cells.
Antizyme (AZ) regulates cellular polyamines (i.e., putrescine, spermidine, and spermine) through binding to ornithine decarboxylase and subsequent ubiquitin-independent degradation of the enzyme protein by the 26S proteasome. Screening for AZ-binding proteins using a yeast two-hybrid system identified ATP citrate lyase (ACLY), a cytosolic enzyme which catalyzes the production of acetyl-CoA that is used for lipid anabolism or acetylation of cellular components. We confirmed that both AZ1 and AZ2 bind to ACLY and AZ colocalizes with ACLY to the cytoplasm. Unexpectedly, neither AZ1 nor AZ2 accelerated ACLY degradation. Additionally, purified AZ, particularly AZ1, increased the activity of purified ACLY in a dose-dependent manner in vitro, suggesting that AZ activates ACLY through protein-protein interaction. Polyamines themselves had no effect on the ACLY activity in vitro. Knockdown of AZ1 and/or AZ2 in human cancer cells significantly decreased the ACLY activity as well as cellular levels of acetyl-CoA and cholesterol. Our results are the first to show the crosstalk between polyamine and acetyl-CoA metabolism. We hypothesize that AZ may promote acetyl-CoA synthesis to downregulate spermidine and spermine through acetylation.